Overweight and obesity in early pregnancy are associated with adverse health outcomes for both mother and baby 1, 2 . However, weight loss interventions during pregnancy itself have not been shown to be effective at reducing stillbirths and infant mortality 3 . Although weight reduction before pregnancy should be effective, robust clinical evidence for this effect is lacking. In a recent paper, Cnattingius and Villamor 4 used population-based data from Sweden to assess the effect of maternal weight change between pregnancies on the risk of subsequent stillbirth and infant mortality (see definitions of terms used in this paper in BOX 1). They found that the risk of stillbirth increased by 55% and infant mortality by 29% in mothers with an increase in BMI of ≥4 kg/m 2 between the first and second pregnancies compared with mothers who had a stable weight between pregnancies. In overweight women, weight loss before the next pregnancy was associated with a reduction in risk of neonatal mortality but not stillbirth.
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Improvements in maternal and peri natal health care have meant that stillbirth has become a rare occurrence in developed countries. Yet, a study published in 2011 on time trends in stillbirth rates across 35 European countries indicated that further reductions are possible 5 . Maternal overweight and obesity was the foremost modifiable risk factor in a systematic review and meta-analysis of risk factors for stillbirth in high-income countries, contributing 8-18% of population attributable risk 6 .
A BMI increase of ≥4 kg/m 2 between pregnancies can push a woman with normal weight or overweight into the overweight or obese category, respectively, in her next pregnancy. So is the observed effect due to the increase in BMI or the high BMI itself? The authors explored this question by investigating the effect of BMI change on perinatal and infant mortality in two groups of women; those with BMI ≥25 kg/m 2 and those with a BMI <25 kg/m 2 in their first pregnancy. This analysis showed that in women with a normal BMI (but not those who were overweight or obese), weight gain increased the risk of stillbirth, neonatal mortality and infant mortality. This finding probably indicates that BMI per se, rather than weight gain, is responsible for the adverse outcome.
On the basis of their findings, the authors recommend that women with a normal weight should be advised not to gain weight between pregnancies and women with overweight or obesity should be counselled to lose weight before the next pregnancy. Achieving and maintaining a healthy weight has many benefits for both the mother and the child; however, the practical implications of this recommendation might not be simple. Most women report a modest gain in weight between pregnancies but as long as this does not lead to a rise in BMI of more than 1-2 kg/m 2 , risks during subsequent pregnancies should not be increased. Weight loss in women with overweight or obesity might reduce risks in the next pregnancy, but no effective interventions currently exist that can achieve weight loss quickly such that the benefits of weight loss are not offset by advanced maternal age. Researchers tend to conduct and present their obesity-related research findings in terms of BMI expressed Advanced maternal age also has a major influence on adverse pregnancy outcomes, with age >35 years being associated with a population attributable risk of 7-11% 7 . Thus, deferring the next conception after losing a baby might not necessarily make a subsequent pregnancy safer for the baby if this delay leads to a significant increase in maternal age. Maternal smoking is believed to be an additional risk factor and smoking cessation programmes in pregnancy have been shown to be effective in reducing the prevalence of stillbirth 8 .
In the current paper, Cnattingius and Villamor 4 identified high BMI in the first pregnancy, smoking in both pregnancies and long interpregnancy intervals as potential negative influences on perinatal mortality. Surprisingly, the effect of advanced maternal age in their paper was less pronounced compared with previously reported analyses based on the same Swedish register 7 . In interpreting the latest findings, it is worth acknowledging that the magnitude of the risk associated with increased BMI for women in their second pregnancy is not dissimilar to that faced by all women giving birth for the first time. Among women who have been pregnant before, those who have had a previous pregnancy loss are at an increased risk of a similar event 9 . As Cnattingius and Villamor excluded women who had a miscarriage or stillbirth in their first pregnancy from their analysis, they were unable to explore the effect of weight loss in preventing recurrence of pregnancy loss.
O B E S I T Y
How dangerous is weight gain between pregnancies?
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Babies of women with a high BMI have an increased chance of dying in utero or soon after birth, but how weight gain between pregnancies affects this phenomenon is unclear. Findings in a new study suggest that a BMI rise of ≥4 kg/m 2 between pregnancies can amplify the risk of stillbirth and neonatal mortality. as weight in kg divided by (height in m) 2 and the current article is no exception. We feel that this measure is of limited value to women and their clinicians who are more used to thinking in terms of absolute weights.
Although the relative risk of stillbirth associated with weight gain between pregnancies seems to be large (55%) when compared with weight-stable women, the increase in absolute risk remains low (1.5 per 1,000 births for ≥4 kg/m 2 increase in BMI). These absolute values are even lower for infant mortality (0.9 per 1,000 births for ≥4 kg/m 2 increase in BMI) and neonatal mortality (0.5 per 1,000 births for ≥4 kg/m 2 increase in BMI). This low risk is attributable to the fact that stillbirths and neonatal and infant deaths are rare in the general population in developed countries, so a large number of women would need to gain a substantial amount of weight between pregnancies to increase the risk of these adverse events. For example, 11,111 women would need to gain ≥4 kg/m 2 in BMI to cause one extra neonatal death.
In an ideal world, we would assess the effects of weight management interventions on perinatal and infant mortality using randomised controlled trials. However, for rare outcomes such as stillbirths and infant deaths, analysis of large population-based databases offers a practical alternative to randomized controlled trials. Nevertheless, the findings from these analyses should be interpreted with caution. The finding of an association (in this case between weight change and perinatal and infant mortality) does not necessarily imply causation. The biological mechanism to explain how weight gain affects perinatal or infant mortality remains elusive. One theory suggests that fat deposition triggers an inflammatory pathway that results in maternal conditions in pregnancy such as high blood pressure (preeclampsia), diabetes mellitus and intrauterine fetal growth restriction, which are associated with perinatal deaths 10 . Infant mortality is probably more likely to be influenced by social and environmental factors after birth, which could also contribute to maternal weight gain.
Women should be encouraged to achieve a healthy prepregnancy weight; however, modest weight gain between successive pregnancies has a limited impact on perinatal and infant mortality. 
